
Corn Growth and itrogen Uptake with Furrow Irrigation and Fertilizer Bands
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Furro.w irrigation is commonly used to provide supplemental water

to row crt.ips. Alternate-furrow irrigation has been proposed as a

method to decrease deep percolation water osse’ as well as the cach

ing of terttiizer and pesticides A sflid was aonducted on a ho ca)

loam (fine. s.m.ectitlo mesic Ustic Hapiargids) in 1.tA4 and 1995 near

Fort Collins. CO. torn (Zea mass l..) growth and N uptake were

measured under alternate-furron and every-fun-ow irrigation water

applications, each with fertilizer bands placed either in the row or in

the furrow. Nitrogen-15-depleted NH4)2S04 fertilizer was used to

dislintntish plain uptake J fertiliier N from uptake of naturally ne

eurring N. [here were no differences in plant respone to alternate

furrow or every-furrow irrigation water placement for the %ame

amount of water applied. Greater fertilizer-N uptake occurred wlth

row placement than with furrow placement of N fertilizer, Eani in

the grow ing oeason. fertilizer-N uptake from ron placement was from

2 to 10 times the fertilizer-N uptake from furrow placement B the

end of the growing season, the average total-N uptake from row

placement was 1200 greater than for furrow placement. Placing the

fertilizer in the nonirrigated furrow of the alternate-furrow irngation

treatment decreased N availability by 20% compared with the average

of the other treatments, If alternate-furrow irrigation is used to in

crease water use efficiency in furrow-irrigated fields, placing the N

fertilizer tn the nonirrigated furrow of the alternate-furrow irrigation

system could decrease N availability because of drier soil conditions

in lh nonirrigated furrow, Ron placement of N fertilizer seems to

be beneficial in both alternate-furrow and seers-furrow Irrigation ap

plications
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Fig, I. Rainfall and irrigation distribution for the 1994 and 1995 grow’
ing seasons at the Agrienltural Research, Development, and Educa
tion Center (AR•••DE••C) near Fort Collins, CO. Also shown are
dates of planting, fertilizer application, and major weather events
(a hailstorm in 1995),

Neutron probe access tubes (1.1.7 m long) were installed
P55 uuros JO..1 I lcl’i tevc,,ntO nv nide

or to en fcrtntzer plot tn the middle ot the trrieanon plot. \k ater
contents, were measured at 31.0cm tnters als frrtm 0.1 to I .o5 m
netrr a9 r’ ition irtd 4S ii ilL cac i trogation l ndis
tnrhed soil cores ilOO mm diam.) were collected at ?5mm
Intervals to a depth of I in From each replication to determine
thew ater retention charactcnsties or the soil.
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0 pntation. of aoproxtmatelv NI 5It{i plants ria ‘. The plots

were thinnen to 7) tatt plants ha Plant emergence was

ROJU5 annL to a nipt Oadcne a
H se Ptant de Non w., I tP chic ann Hansss t0Nt

was, measured weekly’ between full emergence and tasseling.
b’or heterminiag plant dcvehspment stage. 10 plants were ideas
tified for repeated leaf counts. Leaves were marked on these
plants to aec.ount for senescence of the lower leaves as the
plant developed. Plant samples for hiomass and ‘tN analysis
were coheeted at the \ 6 1 June) ‘v1 (I july’ Ri t20
July). and Rd (10 Sept.) deveiepment stages. Pour plants were
collected from each, fertihr.er plot at each h..me and the plants
were sepa.rated into plant parts ile.a.ves, stems, colt., and grain
as appropriate for the grsswth staee). The plant parts w’ere
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Table 1. Analysis of varbnce for total plant weight, totalnitrogen uptake. and fertiIizernitrogen uptake of corn for 1994 and 1995.

Sower

Plant en,ht

dl 13 1995

TIaI.’% uptake

[994 1995

Fertili,er.\ nptake

1994 1995

56 or 55: lrri2ation treatment
Fertilizer placement
Irrigation r fertilizer pI.rmrtn

V L1 Irrigation treatment
Fertilizer placement
Irrigation x Fertilizer placewent

Ri rigation treatment
Fertillzer placement
Irrigation x ferti.liaer placement

R6 or R5s Irrigation treatment
Fertilizer pbcement
lrrigantin x fertilIzer placement

I %S \S \S

1 t’5 NS n/a n/a
I nia t n/a

NS nia AS nla AS

NA AS AS AS AS
I AS AS S S AS
I NA AS . AS AS.

1 5 AS AS AS AS
I AS * *

As “S ‘*5 ‘*5 AS

F’te’t: n/a, no anat*,r nmi*’inC dano,

RESULIS AND DISCUSSION

significant at the 0.1, 0.95, and 0.111 e*rI*, repeethel*. acrording to ao

S V6 in I4: 55 in 1995.
Rn in 1994: R5 in 1995.

V5 15 iulv), VI2 130 JuG), and RI. Aug.) develoment
staes. A. hailstorm occurred at the RI erowth stage. A killing
frost occurre.d before physiological, maturity at about R5. so
the last sample was taken at t.hat time.

Fertilizer N (fertN) was determined from the. total N in the
plant (totN) and by the change of atom S ‘5N in thu sample
(sapoN’ due to application of the °N leple ted fertilizer by

fertN totN isap — nap’N aaap \ — napN ill

where aapN s the atom N in the fcrrihzer (OUt A Plant
1°c crmL 0

nap ‘Nt of R372A.
An anaRsis 01 variance ANOVAt was used to determine

treatment differences. The results of the ANOVA are shown
in Table 1, A protected least significant difference (LSD) test
was’ used to separate irrigation and fertilizer placement diR
ferences of plant biomass, total-N uptake, and fertilizer-N
uptake. The LSD used to compare treatment effects was calcu
lated only if the probability > F was less than 0,05.

R.ainfall and irri ation application were fairly typical
for eas:tern Colorado in 1994 (Fig. 1). Total rainfall for
the growing season was 127 mm, and total irriation
was 366 mm. Spring. rain.fall was much higher in 1995
and resulted in total growing season precipitation of 384
a I g “ a t., ji0nul .t .,i ouc b

‘°- “0 r ,, ti :1 “ t “1)5 r

Figure 2 shows the amount of water stored in the ton
0.35 m of soil across. one row and the corresponding.
satcr stored at 10. - 33. lUG, and — ],5.G() kPa water
potentials determined from desorption measurements
on soil cores. I-ugh rainfall resulted in a wetter soil
profile at the start of the growing season in 1995 than
in 1994. In 1995, the soil water content seldom decreased
to less than field capacity (—33 kPa), but in 1994 the
waler content was seldom above field capacity. There
were no differences in water storage or water usage by
the plant due to rrigation piacenlent.

Approxtn’latei’. twice much fertilizer-N uptake oc
curred with row acement than furrow nlacc mcnt at
the \ f. stage a 1394 (Table , Thç greater fertilizer-

Table 2. Average p1ant weight, total-N uptake, and fertilIzer-N

uptake_of corn, 1994.

Growth Irrigation Fertilizer Avg.
tage placement placement plant as TMal ‘S tertihzer ‘S

V6 Alternate Furrow
:Aitertt.ate furrr. a

Eer* rmiteo’.
I ‘cry fuire,”

5’ Alternate furrow Furrow ‘076* od:
S “t ft icr .c ‘i a.
Ferry iurr’o. Furrow 5 SE/a nd as
Ferry furroe. ku’a 112J red

RI Alteree.ate furrow Furrow 9 3Xbe i13. 1* 20Mb
Alternate furrow Row 10 718* i58,2a 59.4*
Every furrow Furrow 9 973* i43,9a 66.6*
Every Furrow Row 10 959a 144.Oa 6O.la

Rh Alternate FOrrow Furrow 20 t)05a 189,Oa 37.2b
Alternate furrow Row 1’) 274a 210,5* 6i,hab
Every Furrow Furrow 211 477a 210,5a 74,Sa
Every ttirrow Row 21 Shha 2341,6a 53,.Sa

I
. ii ii in if

iii, ii nil

1 ‘r.i r i 9 It’”., rn.

-
-.——— kg ha’
6465 20.0* •t.7h
531* 17,9* 5.2*
571* 18.ta 3.20
441a 15.0* 4.4*

— S’tithre .r”retmgt, end ro.eth —mace, ireittIter,t nearer. foil,e.,’,j ese diffet
91 € 1, 6 .w ‘a €

nd, 10 data .evajiatlil- for ,itiaiy’js.
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Table 3. Average plani weIght, totakN uptake. and fertiiizerN
uptake of corn, 1995.

Ctnth Irrigation Fertilizer A g.
‘lage placement placement plant wi. Total N Fertilizer N

—------ kgha -

‘ 5 Alternate furrow burro” IS.tle 3.Sb 0.46
Alternate furrow Row- 234.ia 6.9a 43a
Even fur-row Furrow 148.96 4.26 tLSb
Every furrow Row 207.6a 62-a 3.90

VIT ernate furrow F-u--now 3038-b 76.6a 30.16
Alternate furrow Row 4 231a 82.6a 40.8a
[nerk furrow Furrow 39096 52a 3tcSah
Fen furrow Row 3 31t3a tt2.3a i4.4a

RI Alternate furrow Furrow 2790 to&Ma 55-.ia
Alternate furrow Row 9 o3oa 12N.2a tt,2a
Ever-v furrow Furrow 8 406a 119.6a 68.Oa
Every furrow Row-- 9 165a 12--60a 7L6a

R5 Alternate furrow Furrow U- 8766 164Sa 788h
Alternate furrow Row 16 897a 186.9a 902-a
Fver furrow Furrow 14 1051) 159.Oa 68.06
me r’ furrow Row Iv 251a l81.9a OO.2a

- CS loon r,ilnotnc and arooth ttage, trratntr-ut nwans lollowed Os a differ
ent letter are sietoijeantis different at the 0,95 confidence esel -

N uptake. (-lid acit. howeve-r. result ja greater total-N

r or ike or crearer p’ant weAl rs 1 here was a SIomtIw iCe

irrigation K fertilizer placement inte-raction for feto
ii1izerN uptake at the RI en wth stage. with less fertil-

a jo C I

tnent treai.nacnt I fertilizer place ii in the nontrrteatec
l,r i I m —‘s

e,f fertiliz. er placed in the nonirrigared furrow tv-as only—
about 33% o-f the fertilizer placed in the row or the
irrigated furrow a-t Ri. By R(i. plant uptake of fertilizer
from the aliernate-lurrow furrow? placement treatment
was abc r he jnt jçt F r w ‘I tee° 1 f na

N uptake was less. thouch not sjenttcantlv so. be the.

amount of reduction in fertdtzer-N uptake-.

In 1995. plant nr?take of ei-?reilize?r N (TaNs ). was

10 times greater on azerai—’e for the- row placement
than -for furrow placement at the V5 growth stage.
I ntal N in Ke hi to nrnt Is great r w th rr w niace
roe-nt- than with mrrow liie?nneeit he aho’at t-e si-tm-c

amount a5: thet oere-aseo terttlizer aotake. to
C

s ed t asistcne s ...c itci r 0”ci aptaL an for

turreiw placement ha both irrigation systems. Although
the totaPN uptaKe di-ffere--i-ice. .V:.as. not significantly dif
ferent amooc trec?t. ents, 11

- tre- nc-I to- r ereater totaIN:

apticL lNi1mKc to om_ atv Into

miLl ,ocetoalrmnic I hre 0-eto to or

lr:ss fertihze:mN -uptake from the fertilizer banal place-d
1 tba dr I reow it 1k R ec,ffth togc 1 p1 cc
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